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DETAILED ACTION 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record in the file. 



Specification 

The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Response to Amendment 

The examiner acknowledges the amending of claims 1, 3, 5-6, and 13, as well as 
the addition of claim 15, and cancellation of claim 2. 

Response to Arguments 

Applicant's arguments with respect to claims 1-14 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim 15 will be addressed in the rejection of the claim. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 6-7, and 10-13 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Akitaka et al. (JP 10-200214 A, applicant submitted prior art). 

With respect to claim 6, Akitaka discloses a semiconductor laser in which an n- 
type semiconductor layer (fig. 1 #103), an active layer (fig. 1 #107), and a p-type 
semiconductor layer (fig. 1 #109) are stacked in this order on a substrate (fig. 1 #101); 
the semiconductor laser comprising an intermediate layer (fig. 1 #108, 114) sandwiched 
between the active layer and the p-type semiconductor layer and composed of a gallium 
nitride-based compound semiconductor ([0015], AIGaN, GaN); the intermediate layer 
having a stacked structure comprising an un-doped .layer including no intentionally 
added impurities (#108 [0015] no dopants added) and a diffusion-blocking layer doped 
with an n-type impurity (#1 14 [0015]); and the diffusion-blocking layer being located at a 
side adjacent to the p-type semiconductor layer (fig.1). 

With respect to claim 7, Akitaka discloses the laser device as outlined in the 
rejection to claim 6, and further discloses the concentration of the n-type impurity in the 
diffusion-blocking layer ([0028] 1E18cm-3, last line), is about the same or higher than 
that of the p-type impurity in the p-type semiconductor layer ([0028] 3E17cm-3, 4 th line). 
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With respect to claim 10, Akitaka discloses the laser device as outlined in the 
rejection to claim 6, and further discloses the thickness of the diffusion-blocking layer 
([0015] 20nm) to be between 1/1 1 and 1 1 times the thickness of the undoped layer 
([0015] 20nm; making the diffusion blocking layer 1 times the undoped layer) 

With respect to claim 1 1 , Akitaka discloses the laser device as outlined in the 
rejection to claim 10, and further discloses the intermediate layer to be not less than 
15nm and not more than 180nm (from rejection 10- 20nm+20nm =40nm). 

With respect to claim 12, Akitaka discloses the laser device as outlined in the 
rejection to claim 6, and further discloses the active layer to comprise a well layer 
composed of InGaN ([0016]). 

Claim 13 is rejected for the same reasons as claim 6. This claim merely details 
the methods of forming the device. The method of forming a device is not germane to 
the patentability of the device itself, therefore these limitations are not given patentable 
weight. At best these claims could be characterized as product-by-process claims, 
where the process limitations are not limiting, only the structure implied by the process. 
See MPEP 21 13. Here, the structure implied by the process steps is merely the 
structure of claim 6. 

Claim 15 is rejected under 35 U.S.C. 102(b) as being anticipated by Nakamura et 
al. (US 5959307). 

With respect to claim 15, Nakamura discloses a semiconductor laser in which an 
n-type semiconductor layer (fig. 2 #13), an active layer (fig. 2 #16), and a p-type 
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semiconductor layer (fig. 2 #103) are stacked in this order on a substrate (fig. 2 #11); the 
active layer comprising a well layer composed of InGaN (col.6 lines 13-17); the 
semiconductor laser comprising an intermediate layer (fig.2 #101) sandwiched between 
the active layer and the p-type semiconductor layer; and the intermediate layer including 
no intentionally added impurities (col.7 lines 9-10) and being composed of a gallium 
nitride-based compound semiconductor (col.7 lines 2-9), and the thickness of the 
intermediate layer being not less than 60nm and not more than 160 nm (col.7 lines 44- 
46, 100nm or less to 30nm - falls in claimed range, also, Nakamura does teach that 
using a thickness greater than 50nm may be not be preferred, but this reasoning is 
stated in the case when AI(j)Ga(1-j)N where J>=.2, since the applicant's claim does not 
specify the ratios of the elements Nakamura must still then read on a possible 
embodiment of the claim, i.e. when J<.2). 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 1, and 3-5 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kozaki et al. (US 6711191). 

With respect to claim 1, Kozaki discloses a semiconductor laser in which an n- 
type semiconductor layer (col.23 lines 45-55), an active layer (col.23-24 lines 60-8), and 
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a p-type semiconductor layer (col.2 lines 54-55) are stacked in this order on a substrate 
(col. 23 lines 24-25); the active layer comprising a well layer composed of InGaN (col.23 
line 64); the semiconductor laser comprising an intermediate layer (col.24 lines 29-31) 
sandwiched between the active layer and the p-type semiconductor layer; and the 
intermediate layer including no intentionally added impurities (taught to be undoped) 
and being composed of a gallium nitride-based compound semiconductor (GaN), and 
the intermediate layer being composed of GaN. 

With respect to claim 3, Kozaki discloses the laser device outlined in the rejection 
to claim 1, and further discloses the semiconductor laser is a group lll-V nitride laser 
(col. 23-24 lines 18-67), the n-type semiconductor layer contains Si as an n-type impurity 
(col.23 lines 45-50), and the p-type semiconductor layer contains Mg as a p-type 
impurity (col.24 line 55). 

With respect to claim 4, Kozaki discloses the laser device outlined in the rejection 
to claim 1, and further discloses the concentration of the p-type impurity in the active 
layer is about 1 E17 cm-3 or lower (col.23 line 64, free of p-type dopants). 

Claim 5 is rejected for the same reasons as claim 1. This claim merely details the 
methods of forming the device. The method of forming a device is not germane to the 
patentability of the device itself, therefore these limitations are not given patentable 
weight. At best these claims could be characterized as product-by-process claims, 
where the process limitations are not limiting, only the structure implied by the process. 
See MPEP 2113. Here, the structure implied by the process steps is merely the 
structure of claim 1. 



Application/Control Number: 10/643,944 



Art Unit: 2828 



Page 7 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Akitaka in view of Yoshie at al. (US 6580736). 

With respect to claim 8, Akitaka teaches the laser device as outlined in the 
rejection to claim 6, but does not teach the diffusion-blocking layer to have an n-type 
concentration of not less than 1E19cm-3 and not more than 6E19cm-3. Yoshie teaches 
a Gallium-Nitride based semiconductor laser device comprising a similarly stacked, and 
ordered structure (fig. 5) wherein the gallium-nitride based intermediate layer (fig. 5 
#19a,b) forms a current blocking layer, with n-type doping of 1E19cm-3 (table 2, 19b), 
which inherently acts as a diffusion-blocking layer due to the high doping (impeding 
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impurity flow), layer placement (between active region and p-type dopant layers), and 
thickness (table 2, 19b). It would have been obvious to one of ordinary skill in the art at 
the time of the invention to combine the laser structure of Akitaka with the current- 
blocking layers of Yoshie to confine drive current to a given device region, controlling 
leakage current, and reducing threshold current (Yoshie, col. 11 lines 13-28). 

With respect to claim 9, Akitaka and Yoshie teach the laser device as outlined in 
the rejection to claim 8, and further teach the n-type dopant to be Si (Akitaka, [0015]) 
and the p-type dopant to be Mg (Akitaka, [0015]). 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Akitaka 
in view of Tojyo et al. (Tojyo, Tsuyoshi., et al. "GaN based High Power Blue Violet Laser 
Diodes.' 1 The Japan Society for Applied Physics, Volume 40. Pad 1. No. 5A, May 2001, 
pp.3206-3210). 

With respect to claim 14, Akitaka teaches the process for manufacturing the laser 
device as outlined in the rejection to claim 13, but does not teach selectively growing a 
nitride-based compound semiconductor layer in the lateral direction on the substrate. 
Tojyo teaches a Gallium-Nitride based device wherein the step of forming the n-type 
semiconductor layer on the substrate is performed after selectively growing a nitride- 
based compound semiconductor layer in the lateral direction on the substrate (col. 1-2 
lines 38-7). It would have been obvious to one of ordinary skill in the art at the time of 
the invention to combine the laser manufacturing method of Akitaka with the selective 
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lateral growth technique of Tojyo to reduce density dislocations and improve device 
lifetime (Tojyo, col.1 lines 10-12). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private P^IR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



TVR 




